Stimulation of H+ secretion by CO2 in turtle bladder: role of intracellular pH, exocytosis, and calcium.
We studied the interaction of intracellular pH, exocytosis, and cell calcium on the stimulation of H+ secretion by CO2 in turtle bladder. Intracellular pH was continuously monitored by the fluorescent dye 6-carboxyfluorescein and exocytosis was monitored by the release of mucosal fluorescein dextran. The initial stimulation of H+ secretion by 1 or 5% CO2 added to the serosal solution was accompanied by a similar and temporally related increase in exocytosis. Furthermore, a decrease in intracellular pH seems necessary for the early increase in H+ secretion and exocytosis. Because calcium plays an important role in exocytosis, we measured intracellular calcium in isolated cells with the fluorescent dye quin2. An increase in intracellular calcium (from 50 to 100 nM) was observed in isolated turtle bladder epithelial cells gassed with 5% CO2. To further evaluate the role of intracellular calcium on H+ secretion and exocytosis we utilized agents that alter cell calcium such as trifluoperazine and lanthanum. In the presence of CO2 these agents blocked partially the increase in H+ secretion and exocytosis but did not affect the decrease in intracellular H+. In conclusion, exocytosis, intracellular pH, and intracellular calcium play a key role in mediating CO2-stimulated H+ secretion in the turtle bladder.